Common-Collector Amplifier Example

R p(x,y) i=—2 . . .
X+ Function for calculating parallel resistors.
R | :=100000 R, :=120000 R -:=0 R :=5600 R g:=5000 Ry :=10000
Vplus =15 Vminus =15 Vg :=0.65  V1:=0.025  B:=99 o:=0.99
ry =20 r () :=50000
vgi=l With v ; =1, the voltage gain is equal to v .
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DC Bias Circuits - The second circuit follows from a Thevenin equivalent circuit looking out of the
base.
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AC Solutions
This solution uses the equations involving R ;., even though R ;. = 0. It is based on the Thevenin

emitter circuit which has v coc IN series with Tie-

Vi = 0916
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Ry =RpRgRp(R|.Ryj) Ry, =45810
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Ay =V A =0.901 This is the voltage gain.
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Fout =R p(Tie: R g) rout = 55-168
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The following solution is based on the simplified T model. | prefer it when R . = 0. Note that this is

an exact solution, where ) is considered to be an external resistor. The answers are the same as

the ones in the solution above.
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Tout =R p(Tie Rp(ro.RE)) 1oy = 55.107
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Fin =R p(rjp, Rp(R|.Ry)) 1y =4.693¢10

This is the voltage gain.

Fip = 33590107

Note that the CC amplifier has a voltage gain that is just less than unity, a low output resistance,

and a high input resistance.



Approximate Solution 1

Assume r, =0 and r( =infinity. See the class notes for the derivation of the gain expression.
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v = A =0.902

o
This is very close to the exact solution above.
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Fin =R p(rjp Rp(R|.Ry} ) 1y = 4737410 Tout “Rp(I'e:Ryg)  Toye = 54925

These are close to the exact solutions above.

Approximate Solution 2

Assume r, =0 and r( =infinity. See the class notes for the derivation of the gain expression.
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V= A =0.902

This is the same answer as Approximate Solution 1. The answers for r;, and r ;. are the same.

Note that both approximate solutions can be made exact if r ; is added back to r;, and r ) is

combined in parallel with R ;. The latter can be done only when R ;. = 0.



